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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide such a one-chip 
compact semiconductor light emitting element that is hard to 
break even when a voltage is applied in a reverse direction to p- 
side and n-side electrodes of the semiconductor light emitting 
element. 

SOLUTION: A light emitting part 3 in which a semiconductor 
layer containing an n-type layer 33 and a p-type layer 35 is 
laminated to form a light emitting layer and protection diode 5 in 
which a semiconductor layer containing an n-type area 53 and a 
p-type area 55 is provided to a diode, are formed on the same 
substrate 31 , and the n-type layer of the light emitting part 3 and 
the p-type area of the protection diode 5 are connected 
electrically with each other and the p-type layer of the light 
emitting part 3 and the n-type area of the protection diode 5 are 
also connected electrically with each other. 
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I li*f 1 ] < a > ftft§£©;5tf ^ < n J; O' 

4*- K&S>sJ£T^< n^^toJ^p^fl^Stf^ 
hfthV-it- KnB, 4 #II]-<Z>g«K_B.: 

J14 MS * * - K«K> n IBM** #itSWjtC&& § ft 
[B#92] 8ie^*-K*C!>ii^*4p«aiM 15 

[ mm 3 ] ma rm* r n 

[ M$ff 4 ] HE y ■{ t- PiK> n f®m £ P H$flM 

©:Kc< £t-#i±, **«wa«®4 i *ftii©HiK 
T-mm^'K^ mx&j&$ nxvzssm ■ est©** 

©pSHMI, to*K/*fctttlEJi*iP©p«ll41IE 20 

■±k«w 6n5^e±«saa(c j: o^ft-ca*!* 

SfcWl, 2, 3Sfcl*4iBS©4«f*?5#3^?. 

««c»|*3ft*WS#BIE F»©p«P«toJ: 
iy/ a fc » n KffftKRtf %nr*« man 5 ia?fc©* 

[II*3S7 ] Hffi&jfeSfcPn^Ki pSJI, 43«fccm 
e * -f *- P *W*£ n *«We *ft-et»*£j&S 
^s&^ft, ^•if*>f f >yccjtD*ftC-ftC'*ft^ 35 

*>6a4ft*»4, Wia*$i*JSfHSgSG©-as©¥«# 
J: 0 ft£3i2 mWBIKWbXVm 1 **** 

6 <t 4 y -f K*t . mmmihnm 1 

±<C B«ia^ 2 « ttttVWti: H6 J: 3 KRW 5ft 4 *&, 

to J:0 C WE**(*«JWK>*2 «e3£l|4 Hffiy-Y *- 45 

K*©» 1 *WtHWRK<fteftlHft3ft*«*4ftW 

[0001] 

[?S3li©JfrS'-S8tft£»] 

jwnfta3ft4»&K h^am^^ ■» ^^©awiME 



10-2 0 0 1 5 9 

2 

mtumsmzv* p n * fet**©**:*!**** 
ttft* ft $> ?7>v^ ra# s©#iiic a r to o . p 

Js4 n^4©PK*^««flEj!«(IftjSft*C 4tcjc 
0 . P ntt^ff * fclifflttH-C* * >J Or* 

t o o o 3 1 c © <* *> t\ & 4 * if* 

fe^fci&Tfc-r&l^* * ? 7" < WT, L E D #■ ? 
74^ > tt. fci*.l*H9 (a) K9Sn&J:9fttt 
^ca-^tt^. tfttA. 1t"7t^7S1S2 l_bCfc 
£ * S^G a N 3* J- f * + V t ^«ft S ft* m «J| 
(«7«) £34, ^OF** 
7 9 h@©-t-ft^:0 t>*3 <ftjfc%ftt«X>^ttH, fc 
4*t*l nGaNS ( ! n 40 a ©tt*i»ia 

icittnti, en*Bi/> ffc^^^^a^a 

tig <ft*S) £4£, p?fJ©GaN^e»«l>P^Ja 
(MjFU S5 43S**h*ftSHB3ft, *©*fflti 
p»l <±*> *«2 8*®»5ft, HlWifWW 
<?>-aW4x ? ? > ? $ ft'C SSS 0 n »■ 2 3 ©*BJK 
nffl <T^S> «B2 9*«»6ft*<:4KJ:*)»*3ft 
•C^-So ato. ne«2 34»J:D f p^ll2 5«* + »JT 
<?)Bl;i&«&«*tiei±S gffi62 3«KA ! 
GaNX (A 1 iGa«!>Jt«*m'»*b»)»6C44S 
^1" * , KTB U > fb^ta*iS<*Ja*^i, » & ft * c 4 *i 

[0 00 4] CO*^<fLED*9^«, 119 <b) 
[ 0 0 0 5] 

[£W>WRfct,<fc'>4f 4IPB] a*C[)*j|Wta*JR^ 

it. ■ttBBtci^4vg«©«E*5en»sftTa*-s' 

4, UAH/, S**T-4l/'C«l'&h*GaAs* J t»G 
a P^f* vittfVQ A^a 4-©[tS«**#t?«, S 
*|*tC6BliP*t»4«EK«tyTa<. **WMJWW** 
6C4*s*€>. 4<tC, f ^ft^'J^ASfk^tt^ 4 ** 
Kto^iTii, *®iH»JE*i5VB*41£<, 0*4>*«> 
'O » ^**JHF-3Wfc(H*fc», Ga A s«ft 
4^ Wl»&»6J|HF-J: 0 M|fSS#4 VS*4S6 < a 
4. ^©fci«>. x^Jx^EPiQSft^D, fMW»6*- 
^a4'tcj: 0tt^O«E*«flbll3tk*4, 

o . *«!>W4**fti** 4^ ^nB««Jb 

[ 0 0 0 6 ] *«MtiC<PJ:9ttMtj|Rfe?6fcti>fC 
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[ o o o 7 ] *sw!©*©a«ii. aafctcfittiw 
wan 3 n&msvmm & c 4ic 

t o o o 8 ) 

[ MftJB&r * ] *«wtc <t 

< a > 5yfcH*»dW^ < n ftflsfc £lt p&fs 
F«ftBW*< < n«WKfe p *fM*atH*WMI 

n. ma?fc*ip©n«ji4iifiy^3i'- F*©p*$«tt 
4^«w«c»issn, Er&£fttt©p£*4Bi 

12 y A * - FSU© n K**iJ&MWtW«c*H* £ *rt i, ' 

[ 0 0 0 9 ] C CUtttt* £ C 4 Cd «fc *> , £»© * W 
* - Ffftt 4 15 S*^ t&ZVA*- tUtWA*- ¥ 

*i*©«BawnjSii*n*t*i*y^ai--F«K*fL.Tit 
jftfrifcKfcafcao, F**ftutr«*afljni: 

[ 0 0 1 0 3 ®&¥A*- h'lRDnVWMd: p»P«4 
it. ^WtJl'aM W&£ «fc ♦) tmz fttc o , il'Ji < 4 

i*A3n4C4KJ:*!««3tt*. flWMIMbWi&K 

it. ¥ =p * * Vi * a *-©tfv3 <, 

^ 9- ntt^ttfiKT * C 4 K J: t) . «#ASE©1£1 

[ 0 Oil] lllg»**©n*lB4WKy^ *- 
P IftWtt, fc J: /* fct*M£ft£ili© p WM 4 M£ '/ 
•Y*- F^n«W*4©«SUWH*#, fl£¥«ttfl 
±KRW&4i*WMLh©BIK<l: OtT*jn*C 4KJ: 
o. utw-c, i/*i«B*Kff*«:4as'C*4. $ 

^>iC . ( ff« ) K^YWfV > 

?fli©«ft { ^ K ) tfttf r ■? >f t*> r -t > ^* I, 
W < -C fe*St&JK*«* 4 C 4 $ fc», 
mec a 6 4 #K ? -J 7*>\ Wit* &Ct&VZ6, U*» 
is. £*CCSft Of? K) tSSttr 7^ -V 
cc j: D S«fttc SB* 1/ tr 4 <fc l >. 
[ 0 0 12] HKft**©n«Ji*J JlCJ'/SfcapeJI 

MttfeJ: fcttn *ffWc»W6ft* C 4<£ * 9 , 

<. !S3iait l ft**'&*ta&i:4a<*W*3lf-5C4 
AS-C * * fc». ftglCK D UHt« 5 ftttft 



(3) «■¥ 10-2 0 0 1 5 9 

4 

*J**^Sft*W2OTSNWtfc.fctf* 1 «S;fJffl^ 
J5»6^4$ r ^t-K*4. MESffl? «3T 1 «Sf5la± 

(cni2sr2 iim^H«(cnf * j; ^ ccem ^n-ssfii, fc 
mm&^fc^m>%2&w&mtwaLVA k 

&t»&UL?tiiX. ££tt©«l #89114, y^*- F 
il©ffl2««Sltm4<i[>tttl<: 1 -xt>«S(cj:9FP#K: 

io [ o o 1 4 ] bibs****** ? itm f> b#* 

**#f**U«. 4<(Ci!«E»C9l<. *fc«tfrHT<> 

i > e>t\z>¥&m%mi-ic 4»i * r , ie«E w - y & 4 
tcti u -C«!53 1»4 fc»» * 1 1 >. c c (C * Mb if v -? 
A*<t^***(*4tt, III *oc*©Ga 4VfcS*© 
N 4©}kd*S fcJtlll j^S^©G a ©-SB* A 1 , i 
n £ 4'©«k©m Ml7cS4 Bft U fc 4> ©*> J: O'/ * tc it 
VSjE*©N©H»WP. Astt4-©fSfl>VfcS*4« 
& 1/ fcf fc£*J*> 6 & h^mt * I ^ . 
20 [ 0 0 1 5 ] 

[0016] *»n«>*«»ibfc3e*a, -to-iat^ 

S©-lKMSiWI9^i 1 CSSn^J: 5K, H-©SS 

< B-ciiSf < Sawn: i > 4 *i . 3BWc J: 0 * 

3 1 ±^7^3 iff SS^-i LX<D?A*- 
(«T, «!iy^*-FS|J4l^> 5£aMMtSft, ft 
#»3«>P*»354fi«*-Y*-K#5©n«WK5 
3 4*i-tnen pfWB{i3 8 fc J: CWIff 5 9 * ftOT 
30 ttSUaccgWfcSft, #fc3fe*3©n«B3 3 4«ay-Y* 
- K *5 © P i^Ptt 5 5 4 *i*ft*t* a fWCft 3 9 fc J: 

C ft 6<7>&m fttci&T 1 . 2 ©UK SE^eiljB S tl 

*m$v>^mmm=i-\t, c<D&*>icmMzt 

mm.? At- Kft5# 1 fj ^eVA^tlTC^. 
Wfc. *j*<^©«^7^^ii, *^f** ;7«Y 
BUtC J: •) «» « nr I »-C * J: I » O . * ? ^©tt 

iPctt*n^©*»#»{c«Sj!itfiwi f^n, i> - f& 
4 > y$n?c1gK, 9 ^ tiJOr ^ y 

40 ogasnTi><>:^. 

[00 17] ^ftHSSi*. ittKWtlvA-r (All 
O, ¥&ft} 44*&ft4«S3 l±KGa N4A ! G 
a N^fk^«MK»#©fWlflKfi*&Ja -6 n «■ 3 3 , n 
< i> 5 -v FV) J: •)-»<> F^* » ^ , **Jl.i r -ja** 
§v^f*r4, fc4*« i n G a N%fkd#NHt^6&« 
?SttS3 4, AlGaN*ft^**«1*fcJ:DfGaN© 

e p 3 5^K-nenfSs mm 
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[ o 018] k*5 it. mmvf&tm & 

4*-Wp £WR5 5 4 U *<Jt>±te $ istcx + 
f+*j«ftSn&ne**1*llO-»tx s yi,-t 

<ss t feSs^s ii sum 5 3 i i/ , * ft <en<^ mc± 
mm & s fe ct v A6ft 5 9 ass w s>ft * c i k £ *) am 

£|?l]on^tC. g£M3£Hl>**1*tttt, 

m>wmt m * o ** * > < a a. «mrr *#$ 

y-f F»5©fW*6^Ai*C©«Tto«E*sfSl' 

n 4*#swMsa*Et*tt«i: j: t» ** an, fss y 
*R)«E*ffi< -rtfcttKtt, * t 'J rat**** < ft 

- y* *C 4tc J: *) . * a ffcstf 'J *i»£ffc£<|3*« 
#*I1R'T*>IA««E« 2 . 5 VS«(£/|v3 < T 

i *<<e * , WHtmnrtUkvamettteir *>ct h>k- * 
&fcaOK ii, i' i» 2 > ft £®43»ta mm i/c MS y 

Sf*r*F4*r^-t «i#|*^*%jH*90BttttEE J: 

*jft<rhct son? * . sawE«*uiiBK» l/c ie*« 
«s«attD«: j: *#f tttoitr * c ijwr* 4, « fc, 
c ft 6<em te&NMt i> u < it f y ^ $m i> 
r 7 * yn 1 KtXMtttc i tr* 4. 

[ 0 0 2 0 ] C <D* 1 (C»(Jtsn&ft*«3 * AWSg 
y-f F*5«, B2KlWHSSia39ini3ft*J:^ 

«a y ^ * - ¥ *5 © y F D £ «J*<oW*«af 
aifljK^sftfcttaKaoT^*. pea* 
i. s<^KSitoi«paisft&»d. «s*««)y^*- 
kl e z>K.m$m>mi£t&&mwDtB it, way-* 

*- FDKtta#«fcttS^«Sfc#»ftr, LEDC 
«**Wirft*S'6. ft*^LED<£«#|$l©«BE 
i flt * it, «|W*-h- D £ ft ^ 

■c*aws»ft. LED(ca«ii34*»fta^. -rafc*. 
^©wiK** 9 , &m j Htzv>m<EK.m>i&im\t 

flEW±K ftftttff IS y-Y^- KDftft 1/ T Sit tfSfcft, 



£4) 10-2 0 0 1 5 9 

« . SHrKS*, 0»^> C 4 Sift I*. 
[002 1 ] H 1 K*Sft*4 £ **»*IW<9 

Kaic^^r. H3 ft^MiiXfio^Ms bft^ 

[0 02 2] *r. H3 (a> *C*3ft4J:^«:. fci 

T ^7*-.&ft-ssfe i Be s^pitmti 

(MOCVD^) KJt*), * + l» T ^7'X{C S^^7' 

< » 7 t ■ * ft O T n tf ©G « N tfc J: tX A 1 G a N 
10 Sfb ^9*«|t is ft 4 n*a 3 3 1 1 - 5 fi fan 
A. I n G a N t^** * SJiS 3 44 

0 . 0 5 - 0 . 3 n mfiUfc. A ! G a N ^(fc^^^Js 
is.fcCJ'G a NS;0^ft4 p WM 3 5 € 0 . 2 *- 1 

5 6lCGa NA>&ft* A*B**f*ll5 0*0 ,2 - 

1 pmsjt^ft-enaiHTi. ftfe. ^y^^flsar 

4«Stt. Sit ^Xil/Ci'7> (S i Hi > tm^t\ 
[0 02 31-7ITK, 03 <!)) (C^<*n&J:5«:, « 

itey^*- KCE>n«iiws 3*©.'gr^< , gti&tm 
20 imax ves y-^ *- ksp©-^ hs^hmis o 

>ytci;ojL??>y^*r4. 

[0 02 4] *<oa, H3 <c) K^5ft4J:5(C, ft 

jimuDfRa $ ftfc*«#ii«Mi*r . m i mmm 

StbStt*. *<0», ft^gpa>P^S3 5±iCN itecfc 
O'A u *itl*ti1fMi,Xltom?ZZ t tC J: 9 . 2- 
1 0 0nm^©)I$<I>S!tteffS (H^tiT) %fMX 
I/. @lKS3ftSJ:^{C. feiAi^T !/Au©fHS 
30 & ft 4 p ffttfi 3 8 4iScK O'T i /A ! <!>&fi^ 6 

ft4 nflWSS3 9 to J: O'iESIft 5 8 . 1^5 9 t*ft 

eft».«gf4. 

[ o o 2 5 ] m i K^sft^-cit. imy -it- k* 

5 *i p ««(J«5 5 i n S^tS5 3 i <C<m$i&X ft T 
C©ct:5ftm@mmX'y-Yt- FMCTtii 

pic . SttJIdPWMD/o K+- + ? .-U+--<Z>/h3 
t*. fciAitl aGaN^t^^tA^ft^^i* 

■ t ;t try *f + jI/j«*t 4 c i tc o , «*su ztm 
c<D£ ^ft yy*^? aftafllfttcT* c t 

iwj •> A*fka**ae(*ii*6ft**8dKti. y^* 
- F©«rtwi«EAi*< a yr^^n«^K 
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icmm t ic & 9 $ nx a *j , a** 3 © n fl«sft 

1 way ■< * - 5 oEiS3>9ttK»M &h-c#a 

lte*3ft4*l£4nftte. 1fVT^7*»&<t«SS3 
l±tcn*a33, j£fig34, p£a3 5#&a3 
ft. 4<>!>fM<* ftfc^«f±!g©-»x 9 f-v^K J: *J 

s n, aiai ^ fc n «s 3 3 ©*bk p rawsw* 
to* fctt ^ * > ttAtt ifc J: 0 «A3 t*r p *a*5 5 
5 6tc p «*t«5 5 +tc n»T*«Jl**fe» 
IWW * >SAW 4tC J: 9 £A£*VC A $*t*5 3 4 
*#r*ci«:j;*j p nas©?4 *- Fftaat/T, 
aKjtt*-h"*5£L/C<r>&t>OT«&, -et/C, n 
SJIS3 3 fccfctfp^SjUiS 5©jrft£R&.J: ^icfta^ 
ft 8 9 *8 W * C 4 K J: 9 . &£*3 © n flISft £«£ 
K*50E>jE«ftt**aftL."Cl»&. *©*© 

jwe»3eat,-ci*, BiKmStUHUao'c. no 
t b tr* mm*mt# 

[ 0 0 2 7] H4KS3ft**ai^^*©a2feK-? 

t g?&©a3 <a) v&wtavmmtmiBie. ste 

3 l±Kn«13 3, S14B3 4, fc«fcEXp«a3 5t 
«ven»«&Hut*tt'c. HOJK«:»rtO. IB 5 

(a) (CniSn«J:^&ftlVltSlC'r«. 

[0028 ] B8 < b ) K^Sn&Jc^K, & 

#*© n 08S©*JII&fe J: vm. *<(*- K*©«rt 
«Ctt«T, 8l^>fSJa § n& 3 3 - 3 5 ft£ 
Ifcte •{ * >* * * > V K. «fc 9 L/C n JHI 3 3 ftSffl 

[0 02 9] *©», ^^*>y*U*CB|5 <c>(CS 
Stt&jt^nc. loWfcB-fj^fi-wfettj:*). Me, 

2 n 4 4© p B ?*t*)ft* Aor p »P«5 5 ft»rt 
L/. 86(Cp»fW5 5fttC^A*>ytl/TSi, S 
e a 4"©n «?«M!iftHtlK:8 A L/C n£M*5 3 ft*? 
JST*. *©«. *a±Rtt(C«ft*tfJdW&Ct(Cj: 
*) . B 4 kss ti&**ft£#3frf© ? y y&mto 
i>, £©*ft©JtJfl*©RK. (3|4tc*3n&J:5<<:, n 
»S 3 3 4 p #*W5 5 ©»#*«:»* A <> tc>* * > 
? ft T * C 4 K «fc *} , Mt©£«e& 8 9 ft££?6 c 

[ 0 0 3 0 ] B4K*3li*«ti:J:*ier, |fe*:S&3©n 
fl«ft 4 X A * - KS 5 ©JE^S 4 ft^Mf b U t ^ 

*fc», eft©©js«R**&f ctdif**. *©fc 

». SSfc*3 © nSWft©)tJflW»ft^fr < -T^C ia» 

-c* . la c * 9 :/©*-# § K»i/-o8*wa*ti: < 

5 fctt* ? 7©A$ ? < T & C t*-C* 



(5) WB¥ 1 0-2 0 0 1 5 9 

8 

&, Twt>fe. B6 Kfc^'cit, £*fta:wwf£n& 

4«K#sftfc Ktt ^tt-C %** 3 4«s ^ * - 

n a ^©whi 8 o #mi hti, &mm±ic a > jt ^ r 

C4JCJ: 0 , |3^a 1 Tn«Kft3 9 4IEilft5 8 tifi 
n&mz$i(jt$tiX\,>& : i><DV<b& l , iSfc, pPl«ft3 
8 &A«ft5 9 t©«***n6l£»**ft&< ? K* 
8 3. 8 4©#W»*3tt , a>&^#i. ?^W>fv 

J; ^ , f ? iwmzm.^ i: 9 «*6 Sh-c <> J: 
i». acte. Hi tHD«»K:i«ii;j5^tfti,-c*<?>» 

[ 0 0 3 2 ] m 7 Kti, B 6 4IB]#{Cg3iig8 1 . 8 2 iC 
j:95a**3©n««3 3^J:0'pj^S3 5 tW&y-i 
* - m 5 ©P 5 5feWfi Jt^Wft 5 3 4 ©^^ 
<RbSS*?t ^ W© W^B^* S *rc t * & . C ©BiR 
it. S6lCjS3ft*J:'>K. «*Ml8 0ft/rO'CAI* 
t©B«K J: D ff^4l4, C©J: J 5^gai»tc c fc 9 ig^ff? 

< r <> 2 > a? j> i- a u aswrssflWi 

*tT*Ci*l'C8*. *©fc», jtBiW'J^-WO 
r < >J-KJ:*a5ft©fea?>©Bftli. §asiI©^T^© 
^KaSWiE.ftftt*J:^. €©^S. B7tc^3n^i; 

- K ©±S|iiC^*^ 3 © p «US<g!! 3 8 fc J: n fMB 
ft3 9«raW-5C4J»"C**. * ^T*C tJC«fc 9, Ife 
*»3©«*BK**St*»ft*®«Sn'S', ft©SU6 

\mm>m •v&k » v& 6 &&tcm o m 3 n& 
30 *©'5^r-^-&?j^^^i6]±-r* 0 B7tc 

fe<,^C . a»cgE*© p flf llftff £ If n HfSSAU^i 
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